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(54) BATCH PRODUCTION SERVO WRITE HEAD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To increase the manufacture 
efficiency of a servo write head while reducing the wear 
of a tape and the head and to improve servo pattern 
formation for fine figuration. 

SOLUTION: Many heads 300 are manufactured as a 
batch from ^1 ferrite wafers. An outline which is 
suitable for nominally flat and large wafer surface and 
uniform photoresist construction and planar photographic 
planography permits fine servo pattern formation. A 
rounded front edge 320 of the head 300 forms an air 
bearing to reduce the wear of a tape 310 and the head 
300. Further, the head wears not in the area of the head 
where a servo pattern is formed, but all at the front 
edge. The serve write head can have a substantially flat 
head surface 330. The front edge is arranged adjacently 
to the head surface so as to come into contact with the 
front edge before passing over the head surface. The 
front edge is rounded and forms the air bearing between 
the head surface and tape. 




COPYRIGHT: (C)1999.JPO 



(19) a:^^^^^ff ( J p) (12)'^^ ^ ^ pl'^i^ ^ (A) {\i)^nmm'i>mm^^ 

11-242803 

(43)iiB^ B W-^ 11^(1999) 9^78 

CUB 5/187 GllB 5/187 C 

5/127 5/127 A 





^mW- 10-32 


2 


8 4 3 




398038580 












\zzL — Uy h • ;^ - K • ;^ >/X - - 


(22)m^H 


^fiJc 10^(19 


9 


8 ) 1 0 ^ 2 8 B 




HEWLETT-PACKARD COM 












P A N Y 


{31)®5t«l£5g#^ 


9 5 9. 509 








T *J tt'^mmtl y yt JU^Tiii/^aT}], 




19 9 7^10^ 


2 


8 a 




h /Ny-/\'--XhU— h 3000 




(US) 






(72)%^^ 


h u r • X — • ^ 












r ^ 'J ^^^^3 U :7 ^ - 7^+1/^ o y 












h •i;U-P— H1501 










(72)^^# 


























J —7. • y^'v^^l^l'H • a-H 52 30 










(74)f^MA 


^J§± Jiff 















(54) [%^ro^^J A'-;/5^®{f^-y--7}f1tfi5,^>V H 



(57) [S^] (i^IE#) 

^H5lCH9li!«i:l$M-r^»ci:o(3^-y H^® (zSfg L TS2E 





H . 

[g33^^6] ±gg7x^'f h • 9 x-A (!:m^^*:>$n 

ts5^^i 0] ±g2:7x^'r h * -^rx-Ati. r^^(Dm 

[ 0 0 0 1] 




( 2 ) 1 1 - 2 4 2 8 0 3 

2 

y J u m m IB m <^ ^ tc » iA tf ae> <7) efe ^ ^ ti is ^ a ix 
'\-y K^^tcgir^. 

[ 0 0 0 2 ] 

-C^^, 1 995^ 1 ^ 3 B tc^frS r b h^(0 r-y 

EP 0 690 442 A2 , tf— ^t^fiS n - K ^a^ISS 
7" - ^ L T 7" - y CO g $ (C TsS *C f6] ^ TS 

IS tt e> ^ CO Bgral (7) § /-^ 5^ — > ^ ^— 3^(75 g ^ tc 

itioTffii^itrc: <h7i«-r d co^t o ^ccgagt^ -y K cos 
y<7)'S@^<*^m^t-^{SSiJ«E^ (/\*>K) tziA;?.T 

> H ^SrS'J^ tCSi2ii6ti7i^7i 0 iSffi S T ^ 5 ^ tS^ ^. :^ 
20 e^ti^^&*JSfiff^4-^a. 

[ 0 0 0 3 ] m 1 oy^^izTi^vr^^oiz. ii^cot^ji^ts 
^f^cD-x.y Kiooti. ^;^i20co®(;:<i; O^gS^n/z^x 

^-f s 1 lowzicio^fTH-:^^ e^f^^ n-ct^^. r^x^ 
-f 7;?>-:7x^'r h ■ ^-y KiOO<DJiS(i. 

mf^^mm.iy- \^miAox, 'AizmizmB. a xdm^o 

— H©t40^T/r7>^-DTl.^S. — o4U±(D^- >i£:#-r 
30 ^ ^-r •\'#l^t60/i<'\ -y KlOO(D:g$i^^0rLr;^f ^:^CD 

m^xm^^^y h<Dm\7Q^mMox^^^, ^-r 

i'160^Sig-rS^^;i<RaRKlS0F*q(Om#(CX:^;L'^^^ 

^xj-^-j \^\zpi\zm^^^c. "ttwz^ mm <Dm^^ 

[0 0 0 4] Vt^^mfD-^jfk^nmrtW^, ^^^yHlO 

50 -t7.x^-y \^ (o^^^^m&ii'Uiitntrj.ihU^^, z<Dm 



( 3 

3 

[ 0 0 0 5 1 :i<DA^(r>^^m^^i^^iZ\t. ^ -y h* 
' y K100;:ftAor i^^ft200 $^-r. :g?^tcSiE^c$S2iO to 

CO 0 0 6 ] LytA^oT. -y H 

[0007] Lfcrt^oT, tf- — -y h*a)©i^3f>if^ 20 

± ^ -tt S 5|5 ^ ^ O / \' -y 5^ K ^ O ^ ^4 ?^ ffi -r S . 
[ 0 0 0 8] 

±. ^-y Klg^tti-T'^T-y- — # • >'^^'->^J^fi£rS'\ 
-y H(Omi^tZTtiAi< . HiIig^t3^-rS. 
[ 0 0 0 9 ] 5^^^co-^®{C=tn(^. -y-— ^Si^i^-y 

MJ^MTtS, ijan. A^^£ft(t -bnr^-y 

m, ^rz\ty >'^\z^Ki%^^nn^^ti}^v 

[ 0 0 1 0 ] ^-y KtiWspJtc, tc 
^bfcDlt-^ • T^-^'co^-ztXtg^^ oTggt-r ^ C i: 
IS£?^L./::J;^;^d:^-y Kti, ^-yH<om^&Bg 
^i^co^f6^i^'>^-&^. iff SllM0Si-rtl. -\-yh*(7) 



11-242803 

4 

^•y HtT^atT^^-r^^fStir-^T. n^^l.. ^-yh*^ 
[0011] *^§q(^)ftiltD^StC^n(i. ^-y Hit, 1^ 

':f\zmi}^tir:Ln^->iL\tm^^ciii)^^^, mmn^ 

- >^^^{c^^-rs c t (c J: 0 , -tJ--^-y'^5'->to 

H^a^46^ c t^tT^s. sijo^^at4^rpi^±gB:7x7 

-f h • '^x-Aco^(z;?.^--t*-(cifiig UTBjsJEL . 

• X— /N ^±gg ^ X ^< h • O x-/\(za^^tD-&T 

^^cD^'y H^±gBi3<fc(:^Tg5>'x^'f h • 
to 0 1 2] ^-y KCD«5;5EI3:. -y h* -y 5^© 

[ 0 0 1 3 ] ttigtM^T^^TgSg^MUi^gfc 

^K^^m\zmm-&n^x3f>^o, nm\zi5\.-^x. mm,^ 

[0014] 

0i-iai4^#BHbTis£^-rs. bTi^L. ^^m\±z. 

t^m^m<Dh<Dx^^ ^ h=^^Bizmm^^x$>^o. 
[0 0 15] ^^m\t, iiLm^-^^mm^mm^-zr 

(C. ±l23-0 -y A^^ffi® EP 0690 442A2 iZY )l 

izmm^ti^ c t^mmti^xi^^a. 
[0 0 16] @3(t. :^mm<D~'mmmmizj:^ , 120 

T' — ySlOTi^'N-y H 300(O±^iSi§ LTt^^St^SitD. it- 

M^O^-y HSOOtCS -y H 300£O mia (C ^ ^ ffi M320-eigM 
LTV^^. 7^-^3101^, T^-ySlOi:^ -y h*cDS®330 

^ uBimzzoo) ±iz 0 mi-f ^ . 

[00 1 71 ti--#- n - K ^5^-y310O±(Cl^S-r 
*tC(S. fiSmraTSKlSO y^c(iMgt(Z>Ri1Rg) ^^-yKSOO 



( 4 

5 

WiT (FeAlN) . FeTaN. SfctiNiFe 

[0 0 18] v^-y3IOt±, h^<DS^t<7)giS 

ai^. -IIMJgagTti. 'N-;/ K300CD_h©330tC^-r-5 5^ 
-7'3IO(DlSi^ti, mi~2mv^^. gi320*3 ctt;:35O 10 
(A. ^^fJi4^g 0.5-2.0mm-C:!g?B$nTH-5. 

(0019] —nmrnmo^m-^. ^ y K3oo(o±co5pe. 

ct ^ jtL^ (7) * S ^3 20^ ;t ti350 ^ 0 fi£T c <h ;>«T ^ 

[ 0 0 2 0 ] c:(0 3tL^^gi(D3^H^^fiEli. ^ — ysioA^ 
£:3cogt3Z0*3j:r;^350c^±:^^igt^ft4JE:^Tai§ L. m 20 
l^^^m^T 'J ^^(Cci; 0^®;^i6^St^n/!:^'^ K300 

-fZ\^f}^^y K 300;i^6 5i-lS^nTt.^^ C<hli, 
V K 300;i?X^--y-340(?5ia < ■e(5<i:/i>i:^^£-ti--r. 

f^3ooi:5^-y3lOi:<Dro■}T^^^^;5^(5<^:^^'^^L/cC^i t 

L^M^T ^-y K 300(D5pe,^tge^330<hx- 
y3lO<h£Or«1cOBiiR3tlA^4^S«iS^. ^--f^ti, T- 

^) ^i^-r-ySiOt^-y H 300(DMSt320 i:cDr«'!lcMb A 30 
[ 0 0 2 1 ] T--y3lOA«mr^320-e'\*y K 300<hm«-r 

y 'J > ^^m.p^\zm^-tt\ui.^^^ \zu^, c<7)Bfla32o 

f5l t; B 6*1 tC =S 5: 0 75^, -ent^T^- — :/3iO<h ^ H 300 i:<D 

[ 0 0 2 2 ] ei£3fc{S^f5Wj:^tZ, ^ J^Sg 

2)t5:. tLii^\t. 100- 500 = P ><7)^BIfc'tt 53- gg-r 
^;^<-1t340romJ^^ l^ATt^^S. e^i^^mSitlZ J: 0 
e^n^iSmti, CtDt^'S-^ M 300(O±®330fCiim$n 

y^ciSti®390(3A*a(cg3 i;c:4i)^na. c:©M^f390 

^ -'>'^'^f^n^mr^) (i, #^isf4t;risf340iicfcy^>' so 



) 1 1 - 2 4 2 8 0 3 

6 

*5 ck c/350© i; ^ c t T # -5 . 

[ 0 0 2 3 ] tl£3;5fe$f5<!=S^£0. CO -^M 0^-^ 

\t, 7x^<h36oti. ^ 1 T-£DJ;o(;:^^a^l^^^s^^Ccfc 

(C) rBlBSt50(OiS< {3fc*tt?^Mi4X^ — -y-34 0 ^ijS ATt^^ 
^. U>i:;>^oT. — ■!±34 0fi, d ro^^jg^coig^ 

[ 0 0 2 4 ] #£Sl60fi. -^v K 300(OTgB53-370(^^^-r 
[ 0 0 2 5 ] *^?^(0fiSM-^':/ h*^^K¥fig^f5$rftJffl U 

Ac u w -cnt u ) (D±\zny ^m^i.x9t\zm.m\. 
fcrBiB^i5o^&m^-r^ c ^, igi4(i, -y--:i<s 
h* ^/\* ^^Mf^-r s t4e)(D jise :7 X ^-f h • ^x 
-/\400(^±©i^i&^-r^®-r^^. lasti. ±g57x 
^-r ^ • ^ X — /N4oocD®j®ig^^f iasT^^. 

-o(cj^0iiijnTsci:;5^-e^^. #l4io^£±gP7 x ^ 

-r h • C7x-A400('^ Oii^. :^^;^:7'j-yh^^ 
^*§)S-r^. ig^(C/h^ ttnt^. fS410^-t:^ 5 
i> <D J; ^ ?5: ^ ^ lig # T ^ (O flil (7) I ^ a 14 *t T S 4^) . 

[ 0 0 2 6] i'^ty 0 (z. 1 2 {c?F-r ct Ad:#mi4W^ 
IZlOiJ X ^-r M 220COtl-> K-f ?I 200^£*^fi£-r 

X-/MJ, la 1 2 ic^T J: ^ tc r^^j m^fcja^55:T 
b>nys::7x ^-r h/:y^x/7x^-r h^-M-T^^. ^ 

^— -y-wfesfasij^ -y H ^0fiE-r w<o;S5ti r^i^j 

[ 0 0 2 7 ] i^ty^\Z, *Sit(0f^t^^J5£©-r^MfC^^ 

<Df^^5 0 a>^mmmz^^i%m^Pi^\i\im^is^uy 

X ^-r h 1 220(7)3^#S ^rfiS^Tt^S. !3 1 3 tS, 7x^ 

x^^i)^. f^*DO(c. 7x ^-r hsi22o^^^^ft;ic-r^ 



( 

7 

[ 0 0 2 8] zti'b^y \=(Di^^-~m<Dm.^^mito^y 
^m-r^B^mrztf}mmur\^^^. mm (^rzumm 

[ 0 0 2 9] y^-'fit. (A^;i^^A$nr US) Stf^ 
i3 J;t^^aco*5r;i^^c^Scom 0 (CActt#< COT. 
^l^@±ici:;^m6nsS5ti. 5 □ >coi0^co l JiLT<DSjl 
^ S T^Mirax-r-s ftt-t? J;u. lEflSncJfinxSi^^ti. m 

m^m. 7'-:/<r>m^niz^o . i^j:z^mmo:)^is.mm 
iz^^-DX^^^. -mmmm'v\^. f^ioum(Dm^^ 

mVit. fkUO\t5t\5^L<DmiZ$>0, ^720i:^m45m 

r^m^mmr^. Lr^/j^^x. ^iz^mikommf}^^ 

^mizm^i-tr^j^in^mmox) la^^s 
it^^m\z) /}^mz)^-^^^ziLiz^r}~m-muyzt[- 

[ 0 0 3 0] mm^mr^^ x.-/\jtx^m.<^^'y 

•^<DjL:^(Dmi^mizjEmizm!i&.^nrzr^^m^m^L, ^ 

y.^:f<D^i-i^tj.^m±=^~mf^m^xmn^. ^us§ 
mo^a^d^iz-r^t}^^rc\tm.^Kt:>oiz, mi^y^ 

h UvT. htcrSSfcoti^^rci: ^i^ ® ;^ fS] n M tc ^ S^i 

( 0 0 3 1] mmrj.m^mm\t^ h ^ ^mm<Dn^<D 
[ 0 0 3 2] mm<n^m(^-^y.i7\t, /i^'->^^e;i 



5 ) 1 1 - 2 4 2 S 0 3 

8 

^. BiWiz^i^T^c ty)^xt 

M (R T ^ J; ^ (c ^ *a 7i e> 7^ i . 
[ 0 0 3 3 ] -7 7.^ ^mw\miz>^^it^ C-77;^^E^± 
;^ -e X (DP^lBgcoSl^ii ^ A e) ;i T X ^ 6 

Tabs tismUTUS. ffl7i^c>/z^®(i, W-^um^X 
0 ^ t) jg LWrn^ctt/W^-rs to ASSIST 
[ 0 0 3 4 ] :^j¥gg(7)^6?^j:Sffi^fflun(^. TX^(0 

'-/\AQQ^i^<Djiizmm'r^zafi^x^^<Dx. nm^ 

[ 0 0 3 5 ] ^<D±, _tgB:7x^ -f h • -^/X-M^OOCO 
(C^MJtn]X^SCi:?5^T^S. fi?4I0 
<0 1^ i4 X ^ - -It X - /\ C7> iS gp S T? T U tt n 
. ir A U - rt^ Km -r S ^ T :7 X ^ -f h ^ ^is? JtlDX-r 
^ Z tf)^X^ mil (Ol 0 coHU^lI00(7)S£;^Ig|® 

?!S|430^£:, ^^iS^tC^pff i^cCJtgP^' X ^< h • '^x-A400 

30 oiSBBtc^Mirax u Team Egg co35^l^^^S5a^). -t/'ti^- 

[ 0 0 3 6 ] g^^-r^aT«>si ^ fc, mu^$^s^. 
•7 I' t^-^t(DmizfBm^nxhc<Dmf^m^mm'r 
40 [ 0 0 3 7 ) m I 4\t. ^^m<DfK:tyo ommmmizx 

30^[iATfgs£$ nfc±g5^ h* gB5^ UOO^Etk-TEIST 

00:t>i?'XSD — A) ®14 30;5^:7x5-fhS360 (^m 
fix -+1-340 ^£=&-r^) <h FeAlNS390 i(Drp1CJ^J5£ 

^nrus. iii^!430ti. -en(CcJ:o«^(oss^5pm 

50 mWi-t^, mf^m\A20itF eA\Nm2BQ^J;:Z^y 7t h U 



( 6 

9 

1 0 0 3 8] ms (±M0) io^i^m9 immm tcii^ 
tfSJtiDX ^nriiS. Tg^-^^x-yNSOOc^itiS 1 o 

TMSiJ'^-y h* 300 (cT-5). 

[ 0 0 3 9 ] f^t^oc:, mom.^^^m^mrrzt^, ¥Rfi 
SI] £ fT 0 Htr t c ii ^ o T ( c ^ ^ -r ^ a c 1 T 

( 0 0 4 0 ] i^\zm(Dm^i^mv\t, K^ia i 2 1; 
fj^mmizM-r^m:mf}^&^. rut^-^. mtsaT^O:^- 

^. ^^llS0^>>x-/\£D^^(C(i. Htrai5itX^0(7) 

[ 0 0 4 1] nz^ms^mmvT. T^s?370(osgti. 
:g$:^f^T:^(3. ^-::/3io«^fT:^r6itcSia;it^'y H3 

^mmiz. f^^f)^}m^^tirct^^m.\Bimzfati^^^ 

^'^m^±%m(D — :^(Dmf}^'^m:^izmzS^y jL"^ ^ h(D 

iZ]t^LX^{Z^mT$>^. ^<D±, e5^340, 360, ^3 

[ 0 0 4 2] ^•yKCO^^a);^ 
[ 0 0 4 3 ] CC0j;^tcam7^-7'ffllJ--7j^!!fj^.^'y K 

'pfj.<L, \^(DB-cy'-'^izfi^ft^^mm&ti^iSi< 
t^<r>x, m%f}mo. y^m^fi^^zs^, 50 



1 1-242803 

10 

[ 0 0 4 4 ] MfC. ^-y HcO^ff-fi. ^-y K^A'-y^^ 

© ?S CD ^ H£ ( c J: 0 t¥ 1 clt $S U T ± S . 
[ 0 0 4 5 ] :^f%m<D^^<D^WLii^Z^^m\t. 'i^^ti 

ur^x(D^^i6Xxs^m^{^td.vrz^^mi^i<r>mm\z 

^^^m<Dmmp^\zK^%(Dt \^x^mr^zti)^x^ 

[ 0 0 4 6 ] :k<o^<K>\^, mm(ommm.m(Dmx^^. 

y^Htra^wr^HM&^fc^st^cD-vy M^®co±^a 

^£ffi^HrrfCBtfigttmtt-rsj:e>tc'\-y H^sid^^i^L-, 

j:^(cA^;^M^(te.nTi.>s^)(DT3&^;^^-y yt. -\ 
•y LT-y--4^&M=i- K^&7^-y(csiiox5^ 

(2) ma<D^L^{^itii. ^-y H^®{cy u>t"^' >y. 

Sg*^ 1 tCga35(D^>y H. 

(3) 7^-y^^^W±^iSf XT^-y yr^oT, ^gi 

CO T s X 7^ -y y ^ n A T ^ s c <!: ^ aa -r ^ 6g 

^ 1 (Zl2®(^-\-y K, 

(4) ^a(D3tL^I^(tti, ^-y HS®;!i^6yU>x^' > 
y. Wm. ^feSjfJOX. 7 -feT^^f >yro^^(0- 

l^fiSagm 3 {cf2$E(0:fyfi. 

(5) fiS^7"-yffltf--4^i5ii^-y K^f^^;^feT*o 
T, 'S-y K WJigp^x h • X — /Ntc;^^ — -tt^rJ^ 

BE-rs7>7^-y yt, x-^--y-tz$^ffii±M^S:aaeLT-t^ 

(6) ^^<D>\-y KA<±gB43ctt^TB57x^'f h • ^x- 
A<DA -y 5^311^(3 ct 0 J^fiE^ C i: ^t#mtr 



{ 7 ) 



1 1 



t i •£> C <h ^ St i: -r a H is ^ ^ 5 t Cia IS (D . 

zo 

[[an &mif~-^^mm^m^r--zfizmji,ts<Dizmm 

[133] i^^^tc J;Slt-7f^t5iJ,^.y K(DB^S^£^-riS 



1 1-242803 

12 

/'^ -y ^®if^(^/c4&(7)_hgE7 X h • O Ju-/\(D±mm 

TSST^ S. 

±B5 7 X ^-r h • X — /N<Dia 5 co{gj®Scoi£ 
':^gii5i'600^^rsST'feS. 

[S7] ±^ 7 X :7-r h • x-yNCOia 5 ro{gq®SCOfi£ 
:^ 7 0 0 ^ 7K r S ga * . 

i^nm(D-mmmm\z^^'&~:^-m'^^y \^(D 

/N* -y 5^^f^£?)/za?)C0TgB7 X ^-r h • ^x-/N(7)±®ig 

CD/\*'y5^©f^(^/zi6tOia5(Oi:g57x^-r h • -^x-ZN 
iiiggaJTSP^x^-l- h • x-/\i<Dm^it^^-ril!l 

csi 1] x^-i h ■ <7jL—/\(Dm 1 0 (ommm 

[1312] ^mm(Ditt>o <Dmmmmizx^4%m\tun 
*3 j;t^7 X ^-r h<D^^^<D^a y ^ ^TT^-rmmv^ 

csi 3] ^^m<Dixt^o <Dmmf^miz^^4^m\^^m 

[014] ^^m<Dixt:)0 (ommmmiz^^m^^mi^^ 

[??F^<DS5i^] 
I 5 0 fJUKt 
1 6 0 

3 0 0 ^ >y K 
3 4 0 

360 ^x^-rh 

3 7 0 

4 0 0 ±^57 X ^-r h • 9 X— /\ 
1200 i^->h*'r'y^ 



16] 



I 7 ] 



[ gf* — B— -— u * B »~''^:::h)~' 



500 ^700 ^420 
u — -^^- i f 



] 400 



^£10 



710 









1 


£00 





720, 




C 8 ) 



^mW^l 1 - 2 4 2 8 0 3 



m 1 ] 



[011] 








^140 


'"^^ 170- 








120 


110 









- 1110 - 



2 ] 



[1^4] 



420 r4tQ 



2Q0 




[S9 ] 



1 0 ] 



-•.>-1100 



-600 



ioifV^ Kioto 




U10 - 




7 D > h^-z^(Dm^ 
2 6 7 8 9 

;uax A-?— K-Z^^iL— 2610 



